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(54) Title: CERAMIC HEATER 
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(57) Abstract: The invention provides a ceramic heater 
for maintaining the heating surface of a silicon wafer 
at uniform temperature while preventing damage to a 
silicon wafer. A ceramic heater includes a disklike ce- 
ramic substrate, in or on which resistance heating ele- 
ments is formed. The outermost resistance heating ele- 
ment of the ceramic substrate is divided by radii into at 
least two circuits. Resistance heating elements consist- 
ing of other circuits are arranged inside the outermost 
resistance heating elements. 
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ir 7 ^ v 9 fc — 9 

fc9L-CL4 5i»b"e*)5. L^Lfcas^ t7 5?^SIS©ffrS:)?<t5t, 
^rT% #^¥8-8 2 4 7^«^. #lf 1 1 -4 0 3 3 0 T* 
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15 ^ v ? mm<Dmt\-m\a^ Rm*fa\z&&\£frit&ti:< £t>2£A±©iEiaga>b& 

20 |s|g&©*S8fcn ±!Et7 5 5/^Stewtt@r (mm) k<Dfflia^ Tf2<£> (1 

n^r 194 X0. 5X10 -4 - • - (1) 

SB— ©*»Wl^i3V>Ts ±IESiJ©ISK*»e>JfcSfiei*fS&ffW:. 

25 ^— ©*»Wtc:J3V>T. ±!E8iJ©EBa»&fcSffiffi3BfS&tett. PJ&R* 
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ISir 7 5 y ^ S^OiE^ r (mm) i©IBHCf±, TIBO (2) S:OB8«i6S^ 0 
ori^ftt5t7^ fc — *T'£>5 0 
10 n ^ r *• 94 X 1 0 -4 • • • (2) 

m— , %i—i3l:T$m = <D&?£WfciS^X, _Lf&*fc7 5 fc— *fi, 1 

o o~ 8 o o t-ettffi $*i5 r iisa* u\ 

*fc, . ^-*3«t?>^H<O^K^*3VNT. _LfB"fc7$ s^fc— 

25 Hifis ^mm<D^9 5 t— *K:i3ttS&fit*f»te©'<* — 

EI2H, HI l ^U^t-fe7 5 fc— ^o§p^-t£ic»f®lllX*fcSo 
EI3fi N *3g9J©-fc7 * fc— ^^I^^t^n y^B-pife 

<5 Q 
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®7tt % Jttfeffill*3J:tJ s .JfclftW4^«5-fe7 5 fc— *KtettS»£t383»ft: 
CD * — >- Sr«iC6«j {ctf L JS® 13 T* &> 5 . 

10 BH9t4, &&W<D±? 5 t-— ^tc*3ltSffiKI8^(*:o^^ — ^Sr«S;6«I»c 

HI 1 Oft. #^?8- 1 2 5 0 0 1 *^«^*3JtS"fe7 $ s/* t— *<omji% 
m & <D s n° * — > £ m 5£«J ^ L fc. JS @ EI -e -5 o 

15 *?-5§-Otfcf^ 

10. 40. 50, 60. 70. 80 t7?yn-^ 

11. 41. 51. 61. 71. 81 iZ7 5s'*£4E 
11a. 41a 1)U&M 

lib. 41b J£ffi 
20 12 ( 1 2 a ~ 1 2 j ) . 42 (42a. 42b) . 52 ( 5 2 a ~ 5 2 h 

120. 420 &m®iB.m 
14. 4 4. 5 4 mmn 

1 5. 4 5. 5 5 KiiTL 
25 1 7. 4 7 ^H*J- 

2 0 ytry h 
2 1 f2tt£B 

2 2 ftJFSB 
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2 3 m&n 

3 3. 4 3 fl-SMS^ 

3 6 y7^-i^y 

3 9 itmftV^ 

5 

*f»ffiS|aB$tL5i: £ fete, ^«ffi^^E«$*t/t:JilBffiSt«fRiff<Ortfly^. 

^■>3i^JL©»ll&fl8'fb«i©«B{b*«r*&— fci" 5 ¥##>7^ 

^w26i±©|BI^S^^»I$i^*:ffi«:55^»<t:«r^^U-CV^5^^ ::©«!: 5 Lfc: 
3iSffljl-csfo5^bt?fc5. r^i^l', ±lBffi£i»?!&te&R«#lR]K2£*±<E>|Hl 

SB^tt, R^ft^ 2 J^_LOlH]^^§{^f|J$nTV^S}S : 5^:^^i:-rao 
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fcfc U #fji¥8- 1 2 5 0 0 1 -§^«^jo»t5-fe7 5y^k-^©J;5i:, 
i&8t!6&te9 2 a~9 2 1 a«rtf»|*flJ^i:^ffi!l«P^i:-C)i«cUT*5«3. 7>>o % RJ^ 

StEKEtSMBttU »t5*Si, _hfe^ffc£^^£: -Lf2i?7 $ y*m&b 
15 ^5~5 0 0 0 m m|ltra$^:TJ!lPf»-t-S^ife©2a«*SfcS36S. V^-f K^-fri: , 
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if*® 1 1 a CO^^iRij-CfeSjS® llbt, WommW 12 ( 1 2 a ~ 1 2 h) # 
}&£t3§£fc#: 1 2 W:, JP^i® 11a ©^©TOSj^-^^j; 5 \Z.1&m-t 

lH|gSS:«figLTV>5 0 ^LT, ^jli m'<? — >X*&Z> 1 2 a ~ 1 2 
J6fil»»fls 1 2 a - 1 2 d ©ffiSfll, ^ — y Z/yx-tfy Vm<D%£$L$:ffi 

ft^/atwj^^$nfcfifit3S^flci 2 a~i 2 d©rtWi:ii 4 -tor < — UtfW 
»f$*Lfe^^R^^->©Hl^e>*5fifit*fRift:i 2e~l 2h*S^$ttT 

v^-5 0 r«Mi2e~i2hm R$^5i^&R<E>«Sfisas x joi^jsn 
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4^ I£^iftl2a~12cl, 12e x 12f s 12g % 1 2 h (DPelKlte, 

£fc. SStl§^12 (12 a — 12 h) f4. ^:^Pi^{3Attl^O^T- 1 ft 5 
10 ^SfUSg^ 3 3 35«4feJR*«a 1 2 0Sr^UTS5«g$tb-CV^-5 o Sfc* fifefciEV^fB 

l 4ri^j5££nTV^ 0 

15 gists, -^(D— m&mi-wfttt:*:mmmx*foz> 0 

rcD-fe^ ^ s^'fc— * 5 Otii, R^tfct^J&^fc-t?^ ? >y?m&5 1 <£>rt 
SB^*££t3g?i&#: 5 2 (52a~52h) ^^$tLTV>5o 

b^S!S^t|g^^5 2 a ~5 2 d^ggg^^ ^rC0rt{R!l^ x JSJ^R^^ — >OIh] 

20 K^p>*5is^i3Bf?!ifl25 2 e~5 2 h^s, — jEvmm&wis^xmm £tlX\,^Z> 0 

fiTi-d:, 8 ri^EJc^fr, r (DX/U— 5 8 Sr^ffi 

£-£5£t?L5 9#jSffi5 1 blC?M£*V ^7L5 9 Ktt^MsT- 5 3 tf^A^tL, 

25 (Ei^iS:-r) xm-a-ztix\,^z 0 

f:jg^Wi2 i 2 j asj&fcSih/r^s. t7?^Si8i 
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(D ftwufr\z.$s # 5 r « Xfa oias«)W— &fi?m-r 5 r. t & T? # 5 o 

@l x 04 T*{i. Jgfct^fW 1 2 a ~ 1 2 d . 52a~52d ^S^f-IEg 
15 «i-Srt*sa*U<. ffgdS3 0 0mm©S*R"C«:> 2 ~ 8 SHM"*" 5 r t 

ftfc±SE»ft*?fcfr© inflate* gu^iHiK^jEft^tt-rv^^ -ta^tt^ttflM- 

^-efe5«fit«?»fr5 2 a~5 2 dtf^J&£*K -trortSPl-Pl'^R^W 5 ^ — 
^T?4)SiSSL*S»ff 5 2 e~5 2 h as?12fifc$;Jx£:'** — ^fl^tf fc*L5. 

Rj^^|p]^^fiJ$n/cig^flft^O^^-^{4. -t?7 5 y*S4R0>* 
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E^r (mm) TU<D (l) ^©M^iSfifc 9 <h jftSS* LV\ 

n^r l 94 XO. 5X10 -4 - • • (l) 

(1) it^H^f&fl&oJ; pfcffi^JRttSrJBjfrrSfc. t7v>^» 
15 (l) ^ov^r, m&WfXWR-tZt. JBTF<z>«fc5fc:fc3. 

H 1 l'^bfc-fe7 5y^t-^l 0ti*3V^s J&fctfif&ffc 1 2(7)[H]S§WH^Cn 
fix S^^J&fctfgf&ftl 2 a ~ 1 2 d O 4 ®g& <t „ *©rtSS©ffi8L3B3&ffcl 2 
e ~ 1 2 h <Z) 4 Ih]S& £ T\ 8 IeISS"C-fe 5 D 
ir^ $ y*&K©iiDgas 2 0 0 (mm) J^±T*{i. ftlslKgcti: 3 J£*_L, E^tf* 
20 2 1 0 (mm) J^±T'{1. Iftig8&#tt: 4 JEJUL. jffSjft 5 3 0 0 (mm) £*±-CW:, 

^ims§#c^ 7 ^±T*fc 5 r. t tf*a£ LI \ 

:rt\ ir7?j/^SSl 1©E^3 0 0 (mm) -Cfc^xbi-St, n^3. 

2bteZ. i-fcfc>*>x «niK»:J4 4W±-e*)*t«rj:<. t7v^t^ioii 

±JE (1) ^^^fci-^i^^So 
25 — -t-7 ^ vtWfo\ 1 ^>it@^5 0 0 (mm) ffc^itSi:, n^8. 

-ft£t>%. -hfE (1) S:©B8«S:M^:-r^«:. t7 5 y ? mWL<nW.&ft*Z < 
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15 <7)jp:$(i, l~30^m«l<, l ~ l 0 n ma* J: 9 LV\ 

?^S«1 1 ©rtW^ffigt«f!&flcS:?Kdci-5»^ti«: % .-£0>J¥£tt:. 1-5 0 

0. l~2 0mm^t< > o. 1 ~ 5 mmri* <fc 9 £f 3: Ll\ 
5~2 0 Atm#£?£ LV\ 
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io mm<DTx^<? hit mfcmm&(Dm/m.ttftm&(Dm£) it> io~5oo 

15 t7 5*^ l l coiniftS^-fpj— of?ft<z>e*Sa:iS/h £ < ft 9 , &£t3S?l&{*w? 

-TSi:. KrE©7^^^ hfcfcWu 1 0 ~ 5 O O 0 T*$>3 r t iMRiz LV^X'fc 
20 ISfct^frSr-tr^ 5 1 tf>*ffite:?&j*i- 5 7*^* htfc&l 

0-2 0 0. Jgfi36iS&ffcSrfe7 5: y^StEl 1 Ort«PJC^fifc-t-5*^»± % 7;*^ 
* bit£2 0 0 — 5 0 00 iitSwi^ LV\ 

^©CfcfiWu -t7 5 s^StRi i (ommm i i a {c:*ff^i-5i£® lib tei&vHa 

mx\ tommi 1 a^e>jsaai 1 b^-c^gattteajLTs o%^x. N 99%* 
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14 

X(D{tLW t i" 5 r. t bv\ 

-£tmmm j &±7 $ y*&-smzti>x^z>&i>\ mm. mm. m^m^^^tt 

-hfE&Jg*^ <t Ltli, M&m s<7i?$J*) . 

20 rtLfe^jRJK^ytfiaiStt-t^ 5 y^JK^OltStt. 0. l~10 0/zm# 

25 jbia^jRje^^ y *fcft, y y^w^M^^it 
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ft^a^tf <o*l3 0 Jtjfcsit i/Ttt. ±/\s&~-xt£k*&mif e>tb5„ 

5 -CS>SS<ffc4&-fc7 ^ y^t-fcfij&ffcflHr^ Ky? k&m%L*k&%m£ J £Z>^ k 

mtm-t? % vtnmmte. t>^frizm<ktshxm<km*mf&2tixis*). 

^•^.tznmt^^ \ k*mm-rz><Dxtet!:\,^>kmit>tiz>o 

b 2 o 3 ) , tju^-t^ 4 y h y T*D<tt>^^-r^e>^5p^b^«n^^^< 

Jtiagfefbgh K-fbiEftx *>y*. ife-ffc*** (b 2 o 3 ) , t/i^t\ -r^hy 

7\ ^*-TOfiJ^te N ^m^bfeo^:*:^ l 0 oMM^k MAitX^ 
20 Ktffcfi&a* 1-10, iyy^^i~30 s ife-fb* 5 ~ 5 O „ gKt3E$&i&S 2 o 

~ 7 0 . 7VU 5: -ftf 1-10, ^ y h UT^ l ~ 5 0 , ~Tri* 1 — 50 X'&> 

25 ±lE&JR!Ht*&<&&*»^te#^5^nfl:f±. o. iIi%et±ioii%* 

«5t*fKift:«rJKfi£L/tlKOffiaSfit^f±, 0. 1~10Q/Om L 



WO 01/78454 



PCT/JPOl/02898 



16 

(H2#Ra) l 2 o^j&£*LTV>5r tjisg^ 

-r^^S^S® 1 2 0<DJ¥$fi, 0. 1 ~ 1 0 ^m^f LV\ 
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*5 9 , t7^ y ^S«4 1 OJnf!&®4 1 a ©^fr©iaS*s*&— left* «£ 0 \z.nm 
-fSfctf), t7 5 jy*£tE4 1 OJSS4 1 b<Z>fltfW5fclrt:, l^kRtf* Rafale 
10 ^f"!$tL?f^$nfc, Rm©«fc9igL'** — ^©«St36jS&#4 2 a 

?&J*3*LT^S. ft*5 % Jg©L*fRtt:4 2 (42 a, 4 2 b) « N ^©^(^AttJ 
^<?«^£&5^«^4 3MRttSi4 2 O ^UT^^IlTV^5 0 ^fc, 
fl^M^4 3^te, y^ry h 2 Ofl^D fatbits r©y7"7 b 2 Oil, U££r 

ZXW-fZ V 6 £Jipj§i-5fcJ6tf>mi§?L4 5dS^fiK$^ $ P>t-> 

WAM=f-t LT<£>ff&m*f4 7^ffAi-^fc46<D^jS?L4 4 asfl2fifc$*t"CV^ 0 

£fc N 5 y^X«4 l j£0S4 l b'D8^e>^rjS7L4 4*SK»te>iXx r. 
©^TJS?L4 4©JS^f4 % Wia^i: U-COjRl««-4 7*s@^$tLTU^5. r^Hfc 

20 mat 4 7(4. istt&2 1 izmmzti, G-mmtt* 7(Dum&— ^mm^m^v, 

ffil»»2 3tcSliK$tLai:tt>lil, «3f«fP2 2lig53tt$n, fSHtgB 2 1 

±iauefe7$ y^k— j?4 0*1:01^, saw-*-*. 
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mmtt4 7T*aiji&Lfc^-^(i, isigas 2 

wtL^^J«2 3 (CiUff Lt, itL(-So"V>fcm^J^iS^^4 2 a UgAL 
mJj<Dft%T/ls=fV XAtoV^TIi, -ir^5:^^S^4 1 ©JfcJ&£;!nii&*£© S 

tzmjjizttfc-fzztijmmm t mm t srsjftitt 2 3 u mmu 2 3 x* Profit 

15 fc£<5v^*J££i3SfSMM 2^m^SrSA-r-5w«t(C^5„ 

e^^<D#lH]S&ST% «bm^^^^ihL, Bf^ 

S^fcoi^Ttt, ^^SrfT^-T. W#&«Ftt«^3*— ^ii-SfMai4St^fflv^t> 
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7V7^1^tV3-MtKi, J&fc&fTofctK ^'^Uy^ CV 

25 ±fEfft»JlWU 0. l-lOOOitm^S-i^StU^. 0. 1 /i m*S(f 
Tfi. *ft»tt*:lftft"Cti* x . 1 O 0 0 ^m^t5 tjS^fi^P)-t7 5 >^ 
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®5±X~ # ft V ^^ h "T?*> £ o 

•fe^^y^Iil 0. 5~5mm^f U\ 0. 5mmJ;!)| 

V^. 3£^{rTi-5fc^Mb^< ft <9. — £\ 5mmJ;>)f<*5i:, 
U~ < < ft 9 . AP^^J Wig < ft 5o 
5 3=fc, t7^y^S^l 2 0 OmmJ^JitfSSI* bV\ ;*C#fttt# 

<Dffij&&mmzmm-fZ>frt>X*&>Z> 0 r<D,fc 5 ft*£ ftff#£:f£og$£te N 

-fey 5: y^StSOii^fi, tii n^yf (3 0 0 mm) J£A_L-e£><5 r kfrW. 

^— (D^^m<D^v 5: t — * l (H£*3V^-C, -t9 ^ vf&fai l Kte, fa 

mmvo&mw-rziwf&ffi 1 1 a<z>^{M^e>*nfftBi 1 a^jpjftrwi&ai 4& 

^t5t k til'. 4©jSS:«etlSI»ff 1 2 <fc 9 t>*a»«J^*DS&ffi 1 1 a 

fci5<J!MfcU r<z>WJ£?Ll 4K8Mt*n Z^oaiia^SrKJtSfe^aSUv^ 
15 4<DJg<!:Mffil 1 a £ Oggglte. 0. lmm-t7V>^i 

J&WJ¥£ <Z) 1/2 £ k frM-g. LV^ 

rtiia 9 . «lia»9f*siSfit*IKlff I2i0 feiP^® l 1 a ^ifi< ft V s a: «9 

ft ^ft; !7 ^ ^ (DUm <D m ife k ft 6 T* £> 5 o 
WJK?Ll 4<£>je£j!jnf&ffi 1 1 a ^©ffiHtASO. Imm*it*l4, JScf^bTb* 

<^>?a^w^#%S:tt j ^i-< ft v , fifi*«?-c# ft < ft •? . vMmm 1 1 a 

1 4 OilDgfi. 0. 3 mm~ 5 mmT'fcS r. LV\ mf±, ;*C 

25 a ^Ogggt^r^tC-rsr ft5/6^T'&5 0 

^IM4li, 13 lt^LfcJ: ^ 1 1 (Df'b^M^Xttfa 

±IBJWffl* : f-i: LTtt. 0*;tfi, a^MJg^fr. 5 
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if f>H5 0 

\~ C^^L^^G^- UTfi. tf'Jx.^ JIS-C-1602 (1980) izm 

tf^nscfc^^. km, ri, bi, ss, ei,.ji, Tmf&m*im&mftb 

5 ±iaf»«*fogg^©*:#$tt. Pisa*. ^n<J:9 4>*£ 

10 t>«t<, mmm 4KH$Avtcik^ mm^mmxm±^xi>^<\ mm*Wcm\^ 
-rum ^ k- h y r^v^&i^w e>tL^ 0 

15 ±15^5 9 L-C(±. 3 7 — 8 0. 5ii%Au - 6 3 — 1 9 . 5li%Cu 
8 1. 5 — 8 2. 511%: Au-18. 5 — 17. 5ii%:Ni^ 

^b»tfix5^*< ii> i«^ s a*bv\ r*Le>w\ mmm.m&, 9ooicj^_l 

M6 (a) - (d) fi. -feT 5 v?mm<D&M<Dfcfo&m&&J&1&£htz-t:9 
(1) -fe7^y^S«©f^S!iXS 
25 gC^CT-fyfyT (Y 2 0 3 ) 4 C%$(Dmi&&3ffl, Na % C a Sr^tf ft^ 
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m&m^(D$.-£tiim-rz>^.£&x~$z>Btf:tLTh£^ (0 6 (a) > 0 

5 ftt7 ^ y^^fl:*t5 5 y^ttt, 1 00 0~2 5 0 0°CT'fc5 o tfc, i 
itWrt 7V>^ "Cttu 1 5 0 0 °C~ 2 0 0 0 tffcSo 

y f^&^A-ramsJLi 5 1 7^coS'j?am^^sfe 

10 ( 2 ) ir 7 ^ v * mmzmfc^—* h ^fwj-r-sia 

ar^— * 2n&±<D*&m&i>*t>tez>&mm*. mm, mMfrnttz 

**£©SSV^flMM&-e<fc5. ^comte^— * h&x? y— ^PpJB!|jfeirS:/fli\ irv 

15 hJgOrtWfc, giJ^lHlKir/jtS^^— * 

7 5y^£«HOBSr (mm) ^©Ifflfc, Tia^> (1) ^(Om^i^^c. 9 3£o 
n ^ r l -- 94 X 0. 5 X 1 0 -4 • • • (1) 

mz-SZ. HI 1 fc**L;fcRai£>*fc»J iSL^^ — El 4 K:**UtJSftiift<Z>t& 

25 ^irfeSJ: olzm&lrZZ «h^M^bv\ 
(3) iSflsx-;* h©«§dc 

y^s«i KDmmzEfi&tt^itmft^—x hm&tommfo^x, mm. 

jgfi:Wi2Mt5 (0 6 (b) ) „ anMfej$©ia&W:. 5 00 
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~1 0 0 0tj)^Ul/\ 

5 (4) &m&mm<Dmj& 

&&&&&& 1 2mmaz^ &m&mm i 2 osrtstts (0 6 ( c ) ) „ 

(5) 

10 JSfci^ft: 1 2<ZV>"* — y©^CiIt(D^©fci6©^ 0$W&}^3 3 
) Sr^fflT'ElOti-ttSo WlSdFL 1 4 9 N ^6 9 ft ifX?fft«St 1 7 Sr 

(0 6 (d) ) „ 
20 ir-T5o 

^ZlO^^^cO-fev 5: y ^ k — mm2 0 0mmJeA±^>Rtg?Fmoir7 ^ 

y * * fc «: gfl 2 J£A J-(D EIBgrt>e> ft 5 «£WB3!l{fctf s lMfc $ Hfcir^ 

25 fftfl:©|HlKo»«:«:s 3 J^±T-&£ r <!; £#m<b1--5 0 

S§-<£>#3g9!<Dir7 ^ k— *T*r±, ^ y 2 0 OmmJW 
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r (mm) i^K^tt. TIECO (2) &<D&m&f& *) £o £ £ *W&k "T 5o 
r l - 94 X 1 0~ 4 ■ • • (2) 

?mUV>WMT (mm) i:©ISIfcJilB (2) -fer^^jx^StE 

oip^ffiosa^»^seftisf»fr©ia.K©^**s^5^ic#< —mas-can 

*i\ t 7 ?^iWii52lO (mm) ^ <£>iitfl£_hia (2) 
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25 

— 2u -fe75y^atRl l©affSiS3 0 0 (mm) Oi^, roE^^r-blB ( 
2) SfctettA-r**:, n^6. 4t45„ ^lHlK»[tt7JBil_b^i-e*> 
5 «}. r<Dir^ 5 t-^«:±fE (2) 5£*>B8««rffl|;fc<*i\ ft IeI!& 

i-ftfc>*>. _LI5 (2) S:©B8«S:«|fci-|Cf± % -fe 7 % v 2 &R<DJ&&&lz% < 

©18*52 0 0 (mm) £JLb<0-fc 7 ^ y ^ fc — * 3 JB*±©II|gSaSj&S £ ft 

10 »K 7^IS©E^2 1 0 (mm) <£>i? 9 ^ V 9 t — ^ 4^±© 

©SgriSi&^ft 9 , t7 5s'^SSoEgaS3 0 0 (mm) Ot^^y^t^ 

Sd£;hJtffiiFi*J&(*:&^LTV^as. - rc> <fc 5 ft«J&«i: UfcOtt, WZ-t£* m*h 
fe5o i<D«t^H, ±IES^^?rR^^-rpJ^2Ui±<7)lHlSS(^f'JU-C^J^$: 

^^^R^^-fRj^^-fiJ^tLfcfe^^fi. f^O/^-yr-fc 
Rj^^[p]{C2J^-h<7)[Hl8§^^fiJ^tLfeiS^^f±, *WS£fl#<^ft 
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fcfcU 1tl¥8-l 2 5 0 0 1 ^iiCfclt 5 1 7 v> ^ t 5 
ir^ ^ n — *\z.t&& lintel, \ ^<Z)<J: 5fc#fifc<0"te7 5 fc— "fe^ 

10 r.fc3&s-C#2fcV^fc>"TNfc3o 

£5-5 0 0 0 Aim|tra$*-CAPfS!i-^S^&02afS* s *>5i s x V^-f frUc-fr «fc N 
iT7 $ j/^lt©g5i|j:6 0 /im^T^<tV\ 

^IrH' 2^_h^(HlS§^^S'J$^fcig^m#:$r^b, rtW^^tt. P^frR* 
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l©SSi!2 10 (mm) -efcSi-TSi:, _bi$£>«fc9^ lelK<0|fe#tt4 El_L 
10 IRftl 2 a - 1 2 h© 8 EB^fc*^$ JlTtJ 5 , _LfE (2) ^jftSfifc 

£fc, SS = ©*5SM©t7 5 t-^W E14 ^-fJ: 5 t75y^ 
Sfe5 lOfit^2 l 0 (mm) TifeittSi:, H18&©*g8c«: 4 EiUbiflS&IS £ 

15 fcsas, £©-fe7 ? fc— * 5 oicasi^THu e^t^i*^f*> J&fctiSffMfc 5 2 

a-5 2h©8@Ki>b«)S$*lT*J^ _bfE ( 1 ) »iu 3ff|£«£ < JS^i 

85 - «t f$ h <*> mom %y*K—*\zte&ztLzi&foftmt<Dm&<D 

20 ^#Cfi % _Li£Lfc<fc 0 HI. t7V^^lS©W2lO (mm) Ot7?*^ 
t—^X-fi, 4J^±Xfc'9 N t7 5*y^S1S©ifSiS3 0 0 (mm) »t7 5y 

25 tf>i£#J&S 2 1 0 (mm) 4>4HK 1 0 J£*Ttf 5 113: LV\ 3:7c. ir^y^gStf) 
W3 0 0 (mm) <©»£\ 2 O^T^SS LV\, ' 
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f&ft5 2 a~5 2 da^ricSft. -eort*fP^|S]ii>P3B«©^^ — >"T?fc5iS*L* 
^5 2 e~5 2 h*S^$ttfe^i? — >«SAS^f P,tL5, 

0J*.tf, i|ft##:R<ZV**->\ -d^lWtfVN*-^ Jffift«©lft»3igL 
5 At*~^fcJH^3 rtLib&ffiME LTt> - £ El 1 * t± 

HI 4 ^ L/c^ * — V i: IT <b J; V \ 

I^R^tK<^>°*— ><t£<#/8Lfc/^ — EUKi^LTt, 
^Sfe^^j5S^$tLTVN2,^*->-^M* LV\ 

s*lv\ 

20 01, @4 l£*^Ts J£in;fgff&& 1 2 a ~ 1 2 d N 5 2 a ~ 5 2 d 

25 ^-*5«tt5|gHO*:|gW©-fe7 ^ y* t — *f±, 10 0~8 0 0tt*fffi$*l 
is&sa* LV\ 
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m 3 {'^Lfci O ^ ±7* k — *4 0^*3V^, iT7 ^ y * £4R 4 1 14. 
R^(-^$tbT*5«9. -fe? 5 ix^S^4 1 <Dj&®4 1 b fcfittSHI&tt 4 2^ 

fc46, 5 y^Sffi4 1©|£®4 1 b©»^ja^!4. l^kR^RJ^fpH^fiJ 
§tiTff^$tifc, RS&Ol&O SSL^* — ^©lggL3SJRifl5:4 2 a *s*WS«:St 9 ffl 

tret 9i-ia^^n> ^^rtii!j^f4[^^R^^(^/^^-->^©^^4 2 bas^ 

10 ric$*LTV»5 0 

jB = <Z>*38Wro-fe7 5 t— * 111*5 V^"T\ i?7 5 y^£S4 1 ©il[@*s 2 1 
0 (mm) Tfc5it5ix ±afc©«fc 5K v @B&©*fen»4 % 4 J^LtX* £ V^ 

tfs v 5/^ k — * 4011, HI 1 tc^Lfcir^ 5; k — * t WlWi<D/<? — ^ 

^^*tbT*5«3, Mtli8t*fc^ (2) _ ^HlfcSrWfcLTV^,, 
15 Jg = <D*^8^^*SV^s -t7 5 j/^StRl lOilCSttx 2 0 0 mmj^_t55Sa^ 

t7V^iMill #{^12-T^^ (3 0 0mm) £l±Tf ife 5 r i: 

Ikiz, m~t3£Xfft=.<D*:&m<D'*7 5 ^ k-^(Ogi3t^fe?rlI16 (a) ~ 
25 (d) 

jfe*3 % !R-i3j:U«fSH«>*:«M<0-fe7^ y^k— ^©«lJg^fe-ef4. (2) -fc 

( 3 ) m^-^homm. (4) &m&mm<Dj&f&. (5) «m?<D«i0f*»* 
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©istov>tii, commit mv&~rz>z. 1 1 u (2) (onm^^mmc 
c 2 ) -tr 9 5: y * mmzmfc^-* v ^toj-t 6 is 

Olir (mm) btoWz. TI2^ (2) V) 3EoJStfc36?fMfc'<* - 

r x - 94 X 1 0" 4 • • • (2) 

^±15*^*-^ hSortfiifc:. »J<Z>|E]8g * hm&l&J&'i-ZZ.b 

mvt btez&o tci?F^i-^ r b *sa* uv\, 

20 tft7^tLt'() < t<, yzfVy7*m{fcm$:&l•fX'>^^7 J 'v--s<m<D?■ 
25 mmmi) mtT/u^=^^^m<D±^ ^y^n — * urn, 2#sg) omt 

{!) mtT;Vx^t7^M iW-^Mm.: 1. ljum) 1 0 0 4 y Y 

VT (¥%ffi&:0. 4fim) 4fi*g|5, ]) l 2 Sftgltto J; Xfi 

(2) i©lS*fe^Ot&**^M^AtL % (^ 
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(3) MJL$Q ! m<Dlfeoti£.f&ftm$: 1 8 0 0°C, J£tl : 2 OMP at?*y bzf 
I/*U J¥£3*3mmO^T/l^~^;|£tK&£#fc 0 

fc*<DWJS?Ll 4 £fc£3P# 1. lm m> : 2 mm) Sr^fife L/t ( 

H6 (a) ) „ 

10 (4) ±|B (3) 5 y^KtEl y — ^ftim^x.mifc^— 

15 Rja^^^-fiJ^^fc^^ — Vtt, ^ y^StRO^<0 l/2«t t) 

y^Sfill©iSr (mm) fc^ffite TIS^ (1) S;<Z>M«3Sj5fc t> 3£o,fc 5 
20 n ^ r 1 9 4 X 0 . 5X10" 4 - • • (1) 

T&tifcsmttffimv) y/i"<x b p s 6 o 3 d ufc 

M±, hr-fco, «io ofift§Pi^UT. mt 

& (5ii%) , mt&^ (5 5ii%) . (ioit%) , ®tit*zm 

25 ' (2 511%) *3«kt*7Vl'5-*- (5fifi%) ft -5 &JS$Hb$& £ 7 . 5 fi»gff 

-gTtf <b<£>T*fcofc„ «®^fi % 4. 5/xm-e, U^^t© 

( 5 ) 2fcle h ^TOJ Lfc-fey*^ 1 1^7 8 0 "CT^DHft. 
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M-$Q(DmtfC$&m& 1 2 fi, I? £ j5S 5 ^ nu m 2 . 4 mm N BDSffi^t** 5 7 . 
5 (6) ilSl=7^8 0g/K My^tfy')A24g/K SfcBfe-J-h 

a>&fc5&«#=y^w&o£iate_Lia (5) -Cf^5!lL/ffe7$ y^3£4Rl l4r 
) &*rffl£*fc (B6 (c) ) „ 

10 (7) mt<Dmm&ftft^zitito<Di®tt&ytfttz>iRft\z^ *^y-vRi 

y 37 n — L> ^MFPSjg^- 3 3 £J&£i38J&&fls: 1 2 •? ttttfc:. 

(8) EMMm<Dltlb<Dl&&tt&&]&1Ll 4t£ttfci&* % t7^-7^^l ( 
15 ^3E^J5fettiS 7nyt7^^) SrSftiiA/-ei3lL-fe7 5 t-^ 1 OS: 
me (d) ) o «SSrWTS«!l1»*P, IBlftSPs fci^ff^Srflt 

*Lfc*@.Hf£ (tAnyttS E5ZE) Affile U t7$ t-^ 1 Ol:, 
SBSS^ 3 3 LTM^mp 2 3^bOia^^^i-S t £fct£ % fSMRfcU 7^f> 

t7^ s^KfiK:;** U — ^TO^=t «9 mft^— * h&WHrZ^ WM'<f 
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*y?m&5 KDW.&T (mm) b<DW\iz, _bfa (l) ^B5«*Sfig 9 fio J: 5 ^ 

(HJ60U 3 ) &ffc3£3f 7 S v 9 t — * £>§!!i£ 
5P*S©S 1 • 1 /x m .(1^111^ *V -V f y * C - 1 0 0 0 ) tf>£Hb 
5 3£*«M£fflU *£*£ia£&l 9 0 O^i: U #fcftfcir7 5 l 
5 0 0*C-C2^ra«6J*UT3iBp^J9S l/im©S i O 2 JB &?IMc Lfc fSri>hJu Hffi 

15 y*&&L<DW&T (mm) tOlBHJ:. -hlE (1) i£<7)K##J& 9 3£fc&V^ £ 5 
(HWJ5) ^bT/U5: = ^A^<^-fe7 5 fc— * (EI9#RS) ©Kit 

y*&tfL8 1 (DU&t (mm) £ <DP^' N ±15 (1) & t <DVR&&f$. V £o J; ? K 
25 S5*j£Lfcte-?*>3„ 
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y.*£K6 l©|ir (mm) fc<Z>|RU^ ±12 (1) K> 3£o «t 5 

5 K5£bfctt-C*>5. 

J&£bfcJeJt*Mi, JIWU 1 £: lUtHK U §W£2ffeico^Tfi. l i: 

bfc. 

y^»t^r (mm) b<DfBH^ JtfE (1) 5£<D|!#^j& 9 SCfc:^ <fc 9 

is ottfc0»j3) aE-fkr/w5=-^A»i©-fe7 5 ^©kjs (iaio#Ra) 

fcE^fifSSSfll 1 t mmz U t7v^ fc — * £r!4ig U ±IEPi&SS3:8a& b 
*WA<dWSlt (mm) £ OFflKlte, _L|2 (l) MW^iot)©©, |3 
(«»«»J 1 ) 

t 7 ^->^ mfccD^* 15 0 mm £: bfc£jW4. ttWtM 1 £ U -fc 7 

25 S fc — *&<K£U ±iEWffi#&8E8lEbfc.o 

S^<Djl@r (mm) t<DWZ^ _h|2 (l) 5£tf>|8fl%aSj5fc 5 SCO RJ^ 
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(HK&0J6) mtT/isK-$j»m<D-&7 5: $ (mi, 2mm <nwim 

(1) &ftT/l^ = *-W|&5fc (¥J9*fc« : 1 . 1/zm) lOOliSS, ^yh 
yr (¥*M£«:0. 4 M m) 4 MSB. 7^ !J/l/*/^y^l 2li»j3j:0! 

(3) iDX*Q;S<D^-ofc^?F^^ 1 8 0 0°C^ JE^l : 2 OMP a "C* y h^" 
f$ ^ 3 mmWf fb7/U$ - A^^^#fc 0 

:©^»bill3 1 Omm©RtM"3(ilU -t7^v?M<Dm 
10 (t7$y^S«) 1 1 t Ufc 0 

1. lmnu : 2 mm) £7f2fi5c L/c (HI 6 (a) ) . 

(4) ±M (3) 9 ^ y 9 mm 1 1 I' x y — ^JBU^T 

iftrtu -t?7 5:$/^g^l l fclimfc&0i3B?5M£ l 2 ©laligol&Sfcn ir-fc^ 5: 
\ l^jlDgr (mm) i^f', Tf5<£> (2) 9 £oJ; 9 

20 n ^ r 1 94 X 1 0 -4 • • • (2) 

*>&^~, n ^ 6 . 8 T*&5 0 

25 ^ftx-^; h t Utli, ^y ^ hffilfcKtf)*/!'— ^-/WM^ffl^ixTV^ 
ffi^fcSWfcSrSitoy/W*;* hPS 6 0 3DOT Lfc„ 

:©ift^-7 Hi. ^ hT*fe«5, ffil 0 OSlgp^LT. 

ft (5«*%) . BKb3Et& (5 5ti%) N v-y* (ioit%) , $Hbfc*St 
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(2 511%) *$«fctFr/u5-*- (5fi*%) 3&>bft3&JRBMb4&*:7. 

( 5 ) h £R]fiiJ Lfc-fe 7$y^ 1U7 8 0 "CT^nB. 

mzttrt. t&tizmm&i 2%^ufc cm 6 (b) ) 0 

«-&0>8££t38?!M£ 1 2 ti N # 5 ^ m> if.g 2 . 4 mm, MHSffiS*** 7 . 
7mQ/D-C'fcofc 0 

(6) M^y^8 0g/1> My^thy!)A24g/K g^-^b 

10 y#Ai2 g /K f5 5^8g/K ifrftr ^6 g /i <r>m&<D*mWL 

ti^t£%mm.m-vfr^$>^%m^±M (5) -cask 1^*75 -y^s^i i& 

) £#fffi£-£fc (0 6 (c) ) „ 

(7) mMb<D&m*m{&i-zfcfr<Dii%*&fcvttrtz>nft^ ^y— ^ 
!)7n-u ^m^. 3 3 *mnsmfo 1 2 <D3m\z& v wrttLo 

20 #*: (ge (d) ) . ££>ic. s^w-rsmpgik iait«B. te&rmM-^m 

x.tcffiM%s (**b^#M E5ZE) £r/BlcU t7 5y^k^i0i:, 0- 

25 t7^; y-^wj^j: vmft^—x h&ftMirsm. 
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y^S«5 1©ffgr (mm) ^OP^lC. _bSB (2) 
^L/c^-C&So *>ft3^;L\ ~(DM-£-i>, n ^ 6 . 8T*£>5 0 
(H»J 8 ) £MB£#Kw-fe WjK5t 

1 . 1 n m (I^^llttl y^^T^y? C - 1 0 0 0 ) <£>£frffc 
10 S^IS&ffifflU ifegiaftSrl 9 0 0ti:U ftP)tifct75 y^SftO*SS:l 
5 0 0 < CT-2f$P H mj£LT^tffil::J¥£ l M m©S i 0 2 SSr^fi£Lytli*»tt. MM 

(H»J9) ^TVl^^-A^O-fe^ t — * (H18#BB) ©jSljg 

C1*U4. t7^*^S!S7 1 KtmfcffiSL**Mfc7 2©EgS©J»«fch 5 
20 y^&K7 1©iS[Sr (mm) kOlMZ.* _Lf2 (2) 9 ioi 5 &c 

25 ^J&>fcfc3lgft3B?&&fle7 2 a~7 2 h as^fijc £ *U -t©f*3«t=. ^«©JSft3»0 
&0 5SU^^-^e»/i5iSet*f»#:7 2 i~7 2 l d^f&£*LT^5 0 
£e>tw*r<DI*iJiUc % l^frR^:f*i&>kft5|&tt3£!SMfc7 2m~7 2 pj&SJgfifcSixT 
*5 9 , |5]8&0>*&«fc«: % I6ffc5 ( 
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y 9 mm 8 1 r (mm) _LfE (2) S:©H«}5S^9 J: 5 ^ 

10 (tbtfc#!l4) ^fbT/l^ = !^®l<£H?7 ^ k— 9<DMi£ (m7 0m) 

l&mW-l 1 -4 0 3 3 O^m^lEite^tvCV^ £ *g^3§!fMfctf>^*~ 
IrM^R***)^ — (0 7#fiB) ^ Lfc^fi, Hlte«fiJ 6 |^«^ b 
ir^ k — * 6 0£MigU -h3EWia»&gH*L;fc. 

15 g&WS^r (mm) i©IH^|i % _tfE (2) ^©IBffiaS^ *J :£ofc <£>CD X RJ^ 

tttl£0i|5) ^bX/i^^J^O-tr^ ^ 'jy^ k— * (Digit 

2£U 0S§O*Sffc£: 6 t LfcJEJtfMi, Hlfcfcl 6 £ PMUfc: U t7$y^t-^ 
20 SrjKifU -bSEWaS^SSJlScb^:. 

Sfe6 10SSr (mm) b<om^ JzfS (2) SC©g|^iS^ t> j£rfc&l><fc 5 

(tb^50!J 6 ) ^ffcT/l^-!7i*M<£>-ir^ ^ ^ k— 9 (DM^ (Ell 0 #83) 
25 ^mW-S - 1 2 5 0 0 l#^gKf2i|££*V-C^5=t Sfet^^^^ — 

tc£xft~temm®\6 -tr^ss^t — * assist u JiSBsaass^siiKu 
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?mm<Dm&r (mm) b<DffllZte, ±15 (2) &<Dto&tij& D £o^<7}(7^ |^ 
<k R * # t»t^^° * — 1/<D (USgtfS ta V > t> <D T* £> -5 „ 

(mm) t<om\^\-t. -LIE (2) SOffii^fig 9 Srfcfcfcl^J: 9 I'lS^ 

10 2 ) 

5: V?m&L<DW&$: 1 5 0mmi:Lfc£(^ Jfctfc0!l 4 i: |SJ«fc U ^7 
^ .y ^ t &§Ki U JifBWfflSSSrgigg L?c 0 

StROMSlSr (mm) JifE (2) 3£<£>II3^/& 19 Jot©©, RMI 

±tz2Lfe*mxn h titzmmm i-io, tt&m 1 ~ 7 s *> «t ^ mm 1 „ 

2(^5t7^y^t-i?(iov^ ^T^>it^-eW#Ufc„ -tote*** lfc 

20 (1) ^NF»i*3ttsinif»ffirtias^ 

1 hgijiam^ (p tis&iftmm.m*) oto^yay^^fflL 

(2) ifiati^ffirtia*^ 

o) ±? ^v?mm<DfcVA 
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(4) ir 7 ? 7 ^ S^O^Jl*^ f> 1 0 mmJ^rt Offi^fiS^ 

(5) =^!>^^<7)?as^^T 
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fclS£t«8&#0>[H|g&(0*&#n $ y^SJK^iSSr (mm) irOBI^S:** 

n^r u 94 X1 0" 4 • • • (2) 

J£i&#l5K#5ir7 fc-*T-fi, ±12 (2) 5£&flSfci-.fc 5 
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k^z-tbtifz* 

5 «^K»tfefi^t58«lfr©lHlK©if»»[n 5 y^StEWBCSr (mm) i: O 

n^r K 94 X0. 5X1 0 -4 • • • (l) 

Jt«09 1 *5 «t XfVc&m 4 Kite 5-fe75y^t-^ tc^fifc $ *Lfci££i363l&flW* 

^fW^ias^ds-et-f. ia^Hd^t < ft o /t *> <z> t $ frfe. 

$btc x ttft^l 1 J:tf9t»M 2 |:«5t7 5 y ^ t-^a^, BPSa* 2 0 

25 ©ffi^*Bf*:©*©»-&-e£>o-c i fe N v^rt as *>a» a 0 fi£o-c\ 
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-Sir 7 5: ^/^ t-K'feot, 

5y^SS«ESr (mm) t<Z>fKH£tt, (1) i^dB^fifc B 3xo|f >R 
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